The decomposition of ammonium heptamolybdate (AHM, (NH4)6Mo7O24*4H2O) was studied in situ by X-ray diffraction and X-ray absorption spectroscopy as well as by thermal analysis (TG/DTA). Decomposition conditions such as reactant atmospheres, (20% oxygen, 5% propene, 5% hydrogen, pure helium, and static air), heating rates and gas flow rates are varied to reveal their influence on the decomposition. The results obtained show that the reaction pathway is influenced by the partial pressure of the decomposition products in the gas phase. The partial pressure of the decomposition products, water and ammonia, at a given temperature, is influenced mainly by the reactant gas flow rate and the heating rate. Lowering the partial pressure of ammonia and water inhibits the crystallization of the intermediate ammonium tetramolybdate (ATM) and promotes the formation of the intermediate hexagonal
